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Tab. 1 Analysis of damp in finite element method
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Fig.1 The FE model of RC simply-supported beam
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Fig.2 Force-displacement curves

1 5 TR BE - 45 A e AN A T A AR R
X ik 46 LB B AT L NUR A R B, A
M Ao A BB A SRR A b # A TR B
LB - R B 3 () S AN [l B BE 7 B



55 3 101 JA A= % 4

R BE LM RER GRS R AL T %5 A7

403

H—Lrh IERTT RS P OLR% T LUR 2 R
2T S i85 R B S0 IR A7 R i A S e R ST Y
MRS R R T35 b, Bl 3 (b)) J& R[] 24 4% {7 15 1 10
T B RR R EZIA (y=kat D E B —
T ZR K ke, SR TR B W 8. RT LR S B
SHIBINIEN S € N TRV 0 105 = 24 N = S R o )
PRI TR SRS R BB A A B v R S e B L DA
S JRE B 30T £ R AN

4.3 Zhhisbr
15 RC i) 32 Be 85 vh i 8 B ”J%,JEQ‘FJ%
ﬁj,LijD«lk@/\*ﬁRLmT% A RENZ

ﬁﬁ”%@k*?ﬁ’ﬁﬁiwn%ﬂ%‘zZ M A LLE
i RC BEHY WU 2053 3 1Y 52 ) fie K Bie KRB
W3k 3. 300, TR G 2E4E K IT L F v, 91 R i A 2
BEI) KT B2 3 R T 068/ o L DB A R 3 R PN O T
LT SRR T T [0 B B A T R R ) LR
71347 B A X 31 25 582 Wi A Xk 45/ T I s T 2
RS AN [R]85 W L AN A ], 5 R4 1% B Ak
T ef 7 AT G 2 AR AL T 4R Y fie R AS B O
LhPORPRTES A UE SN REILR ENR OE AU 20
TR E = XU ja) 1288 Hh B0 A 2 5% ST Ak A Ay 8%
JO7 AR 52 A% 0 L T, TR A R A B 1) T 2R B0 S L
7 AL R LG g A 2 A B ] T 2R XL 1] JT B4R L
S B, B 1) TR R Rl b % X [ SR 45 R AR

A MR/ T 0 R /4 B ST 3 B 20 3
R0 0 FLEHE i B 19 A T i

“ X

A0 B BT T A 0 A5 AR AR
1.02
101} \
\
100}
£
S 099f
098} ~—e
0.97
ST REAL B
R
(a) B NiFs
0.58
057} T
-
0.56 - f,” ™~
& 055}
2
054} 1
053}
0.52
STEEAR B
RENE
(b) - Rl R
K3 FRHEEME TN N

Fig. 3 Static analysis with different crack locations
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Tab. 2 Natural frequency of RC beam with different crack conditions (Hz)
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2 67.093 64. 886 64. 884 64. 858 64. 854 64. 834 64. 828 65.072
3 134. 830 134. 816 134. 816 134. 795 134. 795 134.562 134. 541 134. 548
4 178. 150 177. 347 177. 345 177. 342 177.332 177.336 177. 317 177. 985
5 199. 590 199. 319 199. 318 199. 273 199. 273 198. 928 198. 927 199. 301
6 292.410 285. 783 285.774 285.726 285. 667 285.047 284.919 285. 380
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Tab.4 Transient analysis on global damping property
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Tab.5 Transient analysis on local damping property
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Modeling method and analyses for state model of reinforced
concrete structure with crack damage

ZHOU Lin-ren, OU Jin-ping”

( School of Civil Engineering. Dalian University of Technology. Dalian 116024, China )

Abstract: A finite element modeling method of state model for reinforced concrete (RC) structure
with crack damages is proposed. The crack damage state model is established through adjusting the
stress-strain matrix of element to simulate the mechanical properties of existent crack based on the
smeared crack model and APDL solid modeling of ANSYS. As an example, static and dynamic
analyses of a RC simply-supported beam with crack damage are performed by finite element analysis,
and the situations of several cracking states, different crack positions and some damp conditions are
discussed. The experimental results indicate that the foremost cracking of concrete has the most
significant impact on the static and dynamic characteristics of RC structures, and the influence of crack
opening and closing under stable condition is mild. The most unfavorable crack positions are nearby
the support and mid-span with support is worse. The damps weaken the dynamic response of RC
structures, and the effect is complicated and high nonlinear. According to the above analyses, this

method is reasonable and feasible.
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